Vibrios were isolated from red tides caused by Mesodinium rubrum and also throughout the year in the Ria de Pontevedra, Spain. The isolates were grouped into 14 phena by numerical taxonomy. Strains associated with red tides were restricted to four phena: phena I and II were Vibnio alginolyticus, and phena III and IV were Vibrio tubiashii and Vibrio anguillarum, respectively. V. anguilarum-like strains (phena V through XI) predominated throughout the year outside the red tide areas. Cytotoxicity assays conducted in different poikilothermic and homoiothermic cell lines showed that cytotoxin production was not necessarily associated with the species selected during the red tides.
Mesodinium rubrum is one of the most interesting organisms that causes red tides all over the world (1, 8, 15, 17, 19, 21, 23, 25) because it has characteristics of both photoplankton and zooplankton. Blooms produced by this fast-swimming primary producer are commonly observed in nearshore areas, in regions of ocean upwelling, and in fjords and sheltered bays (18) . Galician rias (Northwest Spain), a very important environment for marine aquaculture of fish and shellfish, are subjected to continuous studies of plankton, blooms of M. rubrum being observed with an annual frequency (9, 14, 19) .
Species of the genus Vibrio are often found in estuarine and seawater environments and have an important role in the decomposition of organic matter, especially of zooplankton (13) .
Marine vibrios include a great diversity of pathogenic species such as V. parahaemolyticus, V. alginolyticus, and V. cholerae 01 and non-O1, causing diseases in homoiothermic animals (6, 10); V. anguillarum, V. tubiashii, V. carchariae, and V. ordalii, pathogens for fish and shellfish (5, 28) ; and V. vulnificus and V. damsela, infecting both poikilothermic and homoiothermic animals (3, 11, 26) . The pathogenicity for fish of classic environmental species like V. splendidus has been recently reported (B. Lupiani, A. Ledo The presumptive vibrios isolated from TCBS medium were characterized by using 90 morphological, physiological, and biochemical tests. The assays were performed by replica plating as previously described (22) . Working cultures were maintained in Trypticase soy agar with 2% NaCl added. Stock cultures were kept frozen at -70°C in Trypticase soy broth supplemented with 15% glycerol. The Vibrio strains isolated from all samples were subjected to numerical taxonomy. Similarities among them were calculated by using the simple matching (SsM) coefficient, and the dendogram was performed by means of the unweighted pair-group method with arithmetic averages (24) .
The 86 isolates were grouped into 14 phena by their similarities (Fig. 1) . The characteristics of all of the phena are shown in Table 1 . Interestingly, only four phena comprised all of the isolates from the red tides (I through IV).
This can be related to the creation by the bloom of a "phycosphere" under the influence of which the microbial activity could be altered and a selective stimulation of certain bacteria would be possible (2) . Phena I and II are clearly differentiated from the others and contain strains belonging to V. alginolyticus. The differential characteristics of these strains are growth at high temperatures, no hydrolysis of Tween 80, and utilization of leucine, citrulline, sorbitol, sucrose, and hydroxybutyric acid as the sole carbon source. Phena III and IV are composed of V. tubiashii and V. anguillarum strains, respectively.
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Fouz et al. (12) . Therefore, these phena can be considered to consist of the same species of vibrios described by these authors, i.e., V. pelagius and V. splendidus and other environmental Vibrio spp. This group of vibrios could be termed V. anguillarum-like organisms. Phena XII and XIII correspond to V. fisherii, and phenum XIV is composed of unidentified vibrios.
Although all of the Vibrio species selected during the red tides are autochthonous flora in the estuary, they are usually present in a very low proportion. It is noteworthy that the selected species are opportunistic pathogens of homoiothermic (V. alginolyticus) or poikilothermic (V. tubiashii and V. anguillarum) organisms. The high concentrations of these microorganisms in a localized area could be the origin or the cause of increased toxic effects of some red tides. In addition, the species in the environmental group of V. Cytotoxic activities. Fifty-six representative strains belonging to the different phena were selected to evaluate their cytotoxic effects in in vitro assays, using poikilothermic and homoiothermic cell lines: CHSE-214 (chinook salmon embryo), FHM (fathead minnow peduncle), and L-929 (mouse lung fibroblast). By using the procedures of Toranzo et al. (27) , filtered supernatants from bacterial cultures in Trypticase soy broth supplemented with 1% NaCl were added to cell monolayers and incubated at 18°C (fish cell lines) or 37°C (homoiothermic cell line). The method of Bradford (6) showed cytotoxic activity against some of the cell lines tested, producing degenerative changes such as vacuolization, rounding, dendritic elongation, and finally cell detachment. Isolates positive for this activity were detected in all of the phena. However, while the V. anguillarum strains produced degenerative changes with protein concentrations ranging from 20 to 25 ,ug/ml, higher amounts of protein (80 to 100 ,ug/ml) were necessary to obtain similar effects in the other species. The groups also differed in the spectrum of activities against the different cell lines (Table 2) . Although it has been reported that it is not possible to establish a relationship between this characteristic and the virulence of the species for fish (27, 28) , other authors (16) found that cytotoxicity could cause damage in the skin of fish and play a role in the attachment to the host cells. In Vibrio species that are pathogenic for homoiotherms like V. alginolyticus, V. parahaemolyticus, and V. cholerae, this relationship has been described (29) .
Isolates of phena I and II of V. alginolyticus only displayed cytotoxic activity against the homoiothermic cell line L-929 (Table 2) . Interestingly, this species is a well recognized opportunistic pathogen for humans (20) , and this could be the reason for its lack of activity against the fish cell lines. It is known that bivalve shellfish can be heavily contaminated with Vibrio species (10); this possibility is of great importance in areas of massive production of mussels and other shellfish such as the Galician rias where many of these products are caught locally, increasing the potential for human contamination.
On the other hand, whereas strains belonging to phenon III of V. tubiashii displayed cytotoxic activity against FHM and L-929 cell lines, the isolates of V. anguillarum (phenon IV) showed this activity against all of the cell lines tested (Table 2) . Moreover, the presence of this putative virulence factor in strains of environmental species such as V. pelagius or V. splendidus supports the idea that these species can be considered opportunistic pathogens for fish.
The results reported here suggest the importance of classic nontoxic red tides (caused by zooplankton and similar organisms) since the bacterial flora associated with them may represent a risk for human health and marine aquacul-
